Background: Bacterial pneumonia of is common cause of pediatric mortality and hospital admission. Different risk factors for pneumonia are there. One possible risk factor is vitamin D deficiency .Objective: We determined 25 OH-vitamin D in bacterial pneumonia.to evaluate whether its level has relation to pathogenesis and management of the disease Design: case-control study Methods: 25 OH-vitamin D was determined by competitive enzyme immunoassay (EIA) commercially available kit in 36 cases with pneumonia CRP was determined by ELIZA "high sensitive CRP" .ESR done by Wintrobe method The results were analyzed and compared with 16 controls using SPSS 20 Results: Vitamin D level in pneumonia cases was significantly lower in patients compared to controls a n d s h o w e d n e g a t i v e c o r r e l a t i o n w i t h C -r e a c t i v e p r o t e i n and weak negative correlation ESR. Vitamin D did not show any relation to age, sex, weight or other clinical symptoms as dyspnea and fever Also did not show any relation to RBCs, Hb, or WBCs .Conclusion: We conclude that level of 25 OH-vitamin D is low in children with bacterial pneumonia and correlates negatively with CRP with possible relation to disease severity.
INTRODUCTION
neumonia is the leading cause of childhood mortality, accounting for 19% of the 10.6 million deaths that occur each year worldwide (1). Accumulating evidences about relation of vitamin D to immunity developed through many observations.
Children with rickets are more likely to develop pneumonia or tuberculosis than children without rickets. (2)Deficiency or insufficiency of vitamin D was associated with increased risk of infection after dental procedures and other types of infections ( 3) Also some studies suggested that vitamin D and its metabolites operate at tissue, cellular, and nuclear sites and likely alter immune function at a subcellular level (4) .
Vitamin D deficiency is more increasing in frequency and distribution even in sunny countries as India , Nepal (5) and Bangladesh (6). Among U.S. children from 1-11 years 18 % has 25 OH vitamin D < 50 nmol/l " deficiency " 69 % has level < 75nmol /l "insufficiency" (7).
The relation of vitamin D deficiency to respiratory tract infection has been evaluated in some reports. Lower serum 25 (OH) D the circulating marker of vitamin D status levels are associated with increased risk of upper (8) as well as lower respiratory tract infection (9, 10).
Subclinical vitamin D deficiency has been also associated with an increased risk of tuberculosis in adults through modification of polymorphisms in the vitamin D receptor (VDR) (11).
Most reports about vitamin D in pneumonia was described in adults (12 & 13), very few reports available in children (14) .
In our localities there is possibility of vitamin D deficiency is present and evidenced due poor housing in urban and malnutrition in rural area. It is possible that vitamin D deficiency is important risk factors for pneumonia in some populations. For these reasons , we determined 25-OH vitamin D in cases proven to be bacterial pneumonia to highlight possible anti-infectious and immunological role of vitamin D in this disease with possible role in management and prevention.
SUBJECTS & METHODS Patients group: 36 children diagnosed as bacterial pneumonia with age ranged from 2.5 to 9 years were included in the study. Detailed medical history and clinical examination was done for each case.
Definition of pneumonia. Pneumonia was defined as "case definition" temperature greater than 38 o C associated with consolidation on chest radiograph (interpreted independently by two physicians), and tachypnea (respiratory rate of 60 breaths per minute for children aged 0-2 months, 50 breaths per minute for children aged 3-12 months, and 40 breaths per minute for children aged 13-60 months) (15) .
Exclusion criteria for patients: Children with pronounced wheezes or those who had clinical signs of rickets or were known to have received high-dose vitamin D treatment in the past 3 months were excluded from the study. Patients with history of preterm delivery and NICU admission, those with hepatic or renal disorders, measles, severe malnutrition and suspected tuberculosis were also excluded .Also very critically ill cases which required ICU admission P were not included because of small number and difficult sampling.
The control group: were selected from 1ry health care center coming for routine care as immunization, minor illness not related to infection, allergy or bone development. Those with history suggest respiratory illness in last one month or hospital admissions for pneumonia in last one year were not included (16) . CBCs, CRP, ESR, blood culture for patients as well as controls.
Determination of 25-OH vitamin D:3 ml of venous blood sample were drown under complete aseptic precaution from patients & controls , putted into vacationer serum tubes ,then allowed to clot followed by centrifugation with subsequent prompt separation of serum. 25 OH-vitamin D was measured by competitive enzyme immunoassay (EIA) by commercially available kit from Immune Diagnostic Company from Australia. The procedure followed the basic principle of competition enzyme immunoassay where there is a competition between an unlabeled antigen (vitamin D in the sample) and enzyme-labeled antigen to bind to the antibody binding sites on the wells. The amount of enzyme-labeled antigen bound to the antibody is inversely proportional to the concentration of the unlabeled analyte present in the sample. Unbound material was removed by decanting and washing the wells. Quantitation of enzyme labeled antigen is achieved by incubation with a host specific peroxidase antibody using TMB (tetra methyl Benzedrine) as enzyme substrate .The color converted to yellow. The intensity of the color is indirectly proportional to concentration of 25 Laboratory parameters in patients and controls: Hb, Htc, RBCs and compared to control (P was 0.000, 0.000 and 0.036 respectively), while showed higher level of inflammatory marker including WBCs, CRP and ESR (P was 0.000 for the three parameter). However, no significant difference was found regarding platelet count P was (0.289) ( Table 3 ). Only 7 cases (19.44%) were found to have +ve blood cultures.
Vitamin D in patients versus controls: Pneumonia cases showed lower vitamin D compared to controls, "P; 0.000 " (Table 3 , figure  1 ).With stratification 20 (55.6 %) cases showed level between 50-80nmol/l "insufficiencies" 2 cases (5.6 %) showed level < 50 nmol/l "deficiency " while 14 cases (38.9 %) showed level between 80-250 nmol/l "sufficiency" figure 2 .No cases showed level above 250 nmol/l "excess " (18 ) . All controls were in range of sufficiency .Nothing of them were in range of insufficiency, deficiency or excess.
Vitamin D relation to laboratory parameters :Vitamin D level did not show any relation to Hb ,RBCs , Platelets , WBCs, age or sex ( P was 0.108 ,0.484, 0648 , 0.513, 0.247 and 0.307 respectively) .However ,weak nonsignificant correlation was found between vitamin D level and ESR ( P was 0.052), while strong negative correlation was found between vitamin D level and CRP , P was 0. 000 ( table 4 ,figure 3 ). The aim of this study to investigate possible anti infectious and immunological role of vitamin D, that possible vitamin D deficiency may be a risk factor for this disease which might be reflected on its management and prevention.
We excluded cases with possible underlying diseases which can cause pneumonia with possible associated disturbance in vitamin D metabolism such as rickets, malnutrition and those with previous preterm delivery or admission in NICU (17). Critically ill cases and cases required admission to ICU were statistically insignificant and was excluded from the study. Cases and control were matched in age, sex and weight.
Pneumonia cases showed significant lower Hb ,Htc ,RBCs ( P was 0.000 ,0.000 ,0.036 respectively ) , higher WBCs ,CRP , ESR count ( P was 0.000) compared to control . These finding is expected because of associated inflammation and infection in pneumonia of bacterial origin. Only 7cases (19.44%) showed positive blood cultures. Blood culture is positive only in 10-30 % of bacterial pneumonia (20)
Regarding 25 OH vitamin D , it was found significantly lower in pneumonia cases in relation to control ( P was 0.000) with significant negative correlation with CRP , non-significant negative correlation with ESR (P was 0.058 ) . 20(55.6 %of cases were in range of insufficiency, 2 cases (5.6 %) in range of deficiency, 14 (38.9%) in range of sufficiency. All controls were in range of sufficiency. No relation was found to clinical or laboratory signs.
These findings are consistent with epidemiological studies of increased respiratory tract infection in winter time with decreased vitamin D synthesis due to decreased exposure to UV B radiation (21) and higher rates of ALRI in children with vitamin D deficient rickets ( (13) On the other hand, in one Canadian study done by McNally D J et al (23) , no significant difference was found between cases with ALRTI and control this study included pneumonia and bronchiolitis however in this study the pneumonia subgroup showed a trend towards a lower unadjusted mean vitamin D and a higher proportion of participants with vitamin D deficiency but still non-significant after adjustment. Cases which admitted in ICU had significant lower 25 OH vitamin D compared with ward admission. Our values for vitamin D in controls are similar to these last study , but our cases had lower values . A possible explanation for these differences in case selection with different disease severity. It is possible that our study included more severe cases more than that included in the previous study done by Some limitation to our study may be small control size but results are powered by statistical analysis "independent sample t test". We did not include cases required ICU admission in the study because of small number and insignificant statistically.
Further studies required to confirm our results with larger number of cases with different severity including ICU admissions in different type of pneumonia in different populations with clinical and subclinical vitamin D deficiency to verify whether these results are due to respiratory or anti infection function.
Our results have clinical implication. Vitamin D is considered micronutrient, its deficiency is a common health problem in most communities fortification or supplementation may have beneficial effect in pneumonia cases which is common also especially with clinical or laboratory of vitamin D deficiency. In area with evidenced deficiency of vitamin D deficiency trial of vitamin D supplement with single dose of 100.000 i.u. did not improve reduce duration of recovery but reduced number of recurrent episodes in subsequent 3 months without any side effects (29) On other hand short term supplement with oral vitamin D (1000-2000 IU per day for 5 days) has no beneficial effect on resolution of severe pneumonia in under-five year age (30) This trial needs also further evaluation for identification of selected patients and adjustment of beneficial dose. CONCLUSION We determined 25 OH vitamin D in cases with bacterial pneumonia we found significant lower vitamin D in pneumonia cases compared to control cases with high significant negative correlation with CRP, weak negative correlation with ESR with no relation to other clinical or laboratory parameters .These results may has implication on prevention and management of bacterial pneumonia.
